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[*&«] mmm 

m&mi) mimmt. 

mmm i mm t n% » iz mm s n, t& tarn 2 km £ «ft ft £ si* 3 n & %> <z> t* 
, imb» 1 s*k £ nafam 2 mm t o>^mm\z v > * * an«tttt-ea^ 

T**i ^ $ 41 -5 h > * ;i/ &£C |g#t £ & ffi 7L fe % 0) T? , 

mm h y*)\<mm t m > %Lm*£mm / m 1 mmz *j T*£S»*e>ftfefflittJ»£ 

M f 6 % tf> T\ la lam 1 SB«S £ Ifi It 3 *i ^IT- o Iff |BH l S! ft 1*1 £ Jt *i 0 

Kf IB s > * ^iM^if- © iff fBH 2 mm tfi&m zti&mtizjxttmt mmm 
&«*£££«:4e#£*«i8»;*^ usi*. 

2] mi SlftttBftOKttfr e> & *J , 

^ <2 fa aam 2 ibh^m stisfflBi: t mommm t sns 
z a £ i ^ y s§^ 0 

[«#*3J uneffiSMc, '>&<£*>, «SrMiKlfta>if«lS£J:tK 

atria h y * }im%mmm*izttm?zffi£izfcttm<Dmicmmmmmfr b&zrn 
mmmimmammKi&&t*nfrmmmmmmm<D&te< n^-ifimmmi 
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4 1 mm i @hh ttf IB h > * jm%m.mm* t(om&& x$mm 

ttfins i ki» w i: * t t&ia«*ii « t Jta b ic » w & n r v ^ s 
r * sit i ia*©^* ^ u =gg. 

t&ffi» 1 SHU t It fa h > * ;hk^c«£ tn:^ £ © is £ «fc fa f 3 h > * 
^JBT fro»K« 1 £*§|* tcftffam 1 , * 2 fcJtii b fettfli 

6 ] *®#IMM£©gfc±U:SS 1 W**J&l&+*xm£* 

mm i £*&a3ifiiMfc£jft'r&xs£. 

mmmmm <fc u tui an i seaa a & it ® l r tat as& jc ^ $ n x v > -6 rajf &c 

h > * jimmm z mm^xm/vx & & %> © -e, «rfi« i sea t 

fufB h > * ;i/i^iStl? i: m^WJcfRtt-r £ % © Tf la IB h > * ;i/^3g^it 
£ 53 JC L T fat BIS 1 1BH ±Lfa W tc £^ ^ £ f£ 2 SBH & Mf& •* 5 XM £ 

7 ] mi Blfttt*fta>S!1§'e*j*3 ft. 
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mmmmm £ *j mmm 1 gemmf £ £ tmjg^m zmmbx mmmz&m 2 

mz#$ -m^^mmmmmmmt vzm 1 mm^mmzmxt^xnt. 
mmm 1 mm^mmziMx l tc.mm<b<DmmzmmmmttWfr e> & & 

mmmmmxiz. hy^jvmmm^mmn^xm/vx^^^^xmm^y * t 
lata hy% )m%mmm* t m%mzmm?z % © xmm hy% ^m^mm 

3 £ t s 11*3 8 ib^(Z)^^ * y ttC<oS3t^r& 

fatal! 1 a^J: l J trjfam l Ki»JBfeJ:tJf«38«a|8I!IS:JtabTl&l2*frJC^ 

f&znT^zmmmzm?zmmiiitBf%i'2>j:n£. 
MtmMJKDmmizvj b*y*-)immmitBmtz>xn£, 

ta tarn i mmmfriotfimmmmmmt xzm 1 *xe*. 
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mm i Kii<D»«c»xbfe*0#©«*K:*a«w»^&ft** 1 mm 

Mil, hfffiJ:^ai4tm4'#«:a^«2l|fiM«^AL&«, 

tuts h > * ^fl&^StfK^ a % © t? bu IB h > * ;nK&JSffi3i 

^^^JCLTtalB^lBS^^3i^^{c^ll > tS^2@g^$:^t-$xai: 

mis i u>fi£se>m i iii&^tsiit, 

tfrfBH 1 tMR±C«att*I£ J: » 2 «ftftR fe T» «k y Wic»*f * II 

Kf fan 2 $B3i§| J: y Iff 33]S38tt¥l& ^ l iffi^^ J: l S2^ £ Jt 31 U X Itf 
IBS^{C^$tiTVNSiBa®tcM > t§^IL$:^f--g>X^i:, 



4 



miE# 2003-3037333 



#2 002-198133 



1 3 1 mmm i mmimmammx-B&zn, 

i 4 ] *is««jia*tt©i£#±jc» i mmmmrn. m i n^jffci: 
mieu i neftK^ &iif8a» i iiifiit i isito^^nx-t sx3§ 

Btriem i amn £ * i mmm s m o m 2 jkr &Mt§xg^, 
am* 2 ttMc± 2 nsmmmms & &m 3 km* ztm^vm izmmt * 

UGlSttfRJ: iJiTGff 2K»flt*E »2fft|WR, ^lffi^ 
ft£^-*SXg£, 

fufEfH 3 r^^m ± JC, h > * ;i/«e»S & & S % © T iff fH =1 > 
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ttfiB h y * jvm^mm^ t m^mzmm-tz * oxmrn b y * )im%m,mm 
-f & m\z l x mm i mm t ^miz^-r &m2mm*m&-*z>3mt. 

[0 0 0 1 ] 

[»i8©M1-*tMI!f£*] 

w,m>m* zm&,*& mmvtfta ^y # isiotmt *> l < jc iot m^fii 
# gfc *r £ r £ & mm v x mm z mm * ^n$m<n$k% **vmm$*T**co 

[0 0 0 2] 

fillip #^c^^^^coMAffl/^§^[mll<z)^TO^W^^cil : b^v^ 

[0 0 0 3] 

-eot, u©as«fltfk ^Mfttt, 

[0 0 0 4] 
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[0 0 0 5] 

^feFRAM (Ferro electric Random Access Memory) & tftffolf 4X-B. b 
■9^&#&-5 Q F RAMtCS^Tte, ^^^^nrigm^^l 0 12 ~1 0 14 

[0 0 0 6] 

U £ LT&S$*lTV^C7)7b\ M RAM 
(Magnetic Random Access Memory) £ J; &;ft£^v* ^ U T*& 6o 3tfl®<Z)MR 
AM&J.M.Daughton, "Thin Solid Films" Vol. 216(1992) , p. 162-168l?#^§ tl 
AMR (Anisotropic Magneto Resistive)^^-^D.D.Tang et al., "I EDM 
Technical Digest" (1997) ,p. 995-997 1? f&'ra 3 tlT V><2> GM R (Giant Magneto R 
esistance)?i(^§:^ofcXlf >/t;i/^l:StCbfe%(Z)-efeofc 0 UfrU ikffi(D 

[0 0 0 7] 

-JTMR (Tunnel Magneto Resistance) ^j^^R.Meservey et al., "Pysic 
s Reports" Vol .238(1994) , p. 214-217T?¥R&3 tlT J: 3 tC«flt3SflS«|S#£ja 
T*l%~2°/obM^ofe^, #rf£T.Miyazaki et al., "J. Magnetism & Magnet 
ic Material" Vol. 139(1995) ,L231T*#£ $ ftT ^£ J: 5 JCigJItaEft* 2 0 %j£ 
<#&*lS<fc3lCfc*;, TMRM^ofeMRAM^g^iS^ieilC^o 
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[0 0 0 8] 

££T?-fe;*B$[igjCo^TtK &niZW&X&Z>Z.£tf^2t l> g&iClOOM 
H z XMi^lfcXfo&Z R.Scheuerlein et al., "ISSCC Digest of Techn 

ical Papers" (Feb. 2000) ,p. 128-129T"|g^$tlT V^ D 
[0 0 0 9] 

ll^h 1 TMRi^ ( 1 T 1 Jit) htM$n§M 
RAM§:gI3 O0MMii0lCj:ot^tl» o E13 0-£&, ^S^lCM 
OS h^>^X#£MVN£M£^ir o 
[0 0 10] 

g|3 0{C^"T cfc^C, i"j3>ii2 1 CliS^OMOS 2 4 

7^$3;flTV^ 0 -©MO S h^>y*# 2 4 <Z>-#tf)i£ifcJi 2 8 TM 
iUJfllC, f>gfS3 0, Il7>rO^^K3 1, n>#?N3P32 

, ^27>fO^^K3 3, n>#^hg|53 4. Sg3^>irV K3 
5£<i:t>*=I># ^ h^3 6 ^^Lt, TM R (Tunnel ing Magneto Resistance)^ 
^-1 3©3f£tfiLMl 3 7 (D-^mm^nX^X. 3©?ltffiLtil 3 7 

(D«tnMRifi 3®Mtt^ii 3 1 izwmznx^z> a rco^i^mu 

ill 3 7tt, #CIPJ!t-££&M^Jil 3 1 £3f 

n) Lxm<<^z.£ : bnimx%>z> a 

[0011] 

±fSMOS V^yV^Z 2 4 CDtf&^O&fcJi 2 7 # > ^t=-> -7°5 

[0 0 12] 

±BTMR*fl 3tt, h>^;i/ftlll 3 3 6MttM0>fl|fbiB£Ji 1 3 

2 a:i«ft*«jt«!W#*icigrtE"r«Bia«« 1 3 4 ^{bif^M 

1 3 2TffiJCttS3ai«tt<*Jf 1 3 l#j£LT7g/S3ftTV*5. JfcTMR^l 
3CD8B*I13 4±IC(i^t*;^I13 5, *iI13 6^J«an, ZKDMm 
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Jfl 3 6ldfy hUl ZtfmmZtlT^Z. TMR^l 3<D31£ffibMl 3 
♦^iA^y- K«R1 l fctfy him 2 tliTMRi^l 3 "e^^e^tc ia:3< 
[0 0 13] 

±iass'itJii 3 4 ii^c©^® 1 3 2t.it. -vrfr. m%is<\zn 
±mfcmm'mtbmi 3 1 tmt^mizBm^nx^x. ztubommcm 

[0 0 14] 

±f2£$»f£#JS 1 3 ltt, «;*.«, ^^^r;i/-v>^> 
[0 0 1 5] 

, IB'Hjf 1 34^a-ft:@^Mi 3 2^^^^|g^S:^^^i:%{c, 

[0 0 16] 

S&tC^-Vy^Jil 3 5tt, TMRl^l 3 i:M©TMR$?l 3 i: 

tg£;£1-s 0 Sg> Bitty*** #y*M mt**y^<Dtfmz 

[0 0 17] 
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1 3 4 tmm^m 1 3 2 £<z>ffi#&ffc;#iBiic##i-s 0 

[0 0 18] 

TMR|?1 3/\©-7=-#0>^g&#{i, fcfy hill 2&£Z}mg&&V- K 
l6j£^X.T rij r 0 j 5:fB^t-^o l^fflLfcttB&Sffi&SKIJ:* h > 

L^m&z®i&mz.tizwz.\* r oj u ^11^134^^®^ 

1 3 2©*ft*W*i« i Rs|itfo»^fc*fi«(r4ift«iLtf ru £-t£)£:t-£ 0 

[0019] 

If* M»l'2S:«S4i«#|&a*««5K:j:oTflB«Ml 3 4©$S«5!^ ( 
H EA ) #tfs&*l, f§M^-F«l 1 &^*lS««g{C*oT03li«I75r^»K# 
(H HA ) 

[0 0 2 0] 

SKUT^Stf- KHfeitftfy h^££J^©lz;wc£^T*K C7- KJ»=fe b 

[002 1 ] 

JSU: ©<£"?>£, M R AMT'H fcf y MR£ <fc 9 - K»#* ^ & 
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[0 0 2 2] 

^«-fe;ViC^^$fi^[oj(7)^# (H EA ) &flJfltlU KifcfeSfcftS* 

«tt-fe^KiH»«i^ifi!ia)«tiii (h ha ) &wt^ 

[0 0 2 3] 

jRi^lTMRi^ (1T1 J mm.) t*»&ft4MRAM©|UC, ®3 2lC^ 
■t^n^5}<^> MMRAM^e><Xt^5. 
[0 0 2 4] 

KJS8 3 1 1 fcfcf y bB3 1 2 i:<Z)^(C, !ffl»f£ftJi3 3 2, 3 3 4 
T*h>*)\<mmm3 3 3#&3^T^T-;£©»«ttftJi3 3 2JC J R»MMM| 
3 3 l*<««SftT^STMR*^3 1 3 fc, S§litt^S3 3 1 WCnJf?:^ 
H3-£T&£ p njfc£*>f;«-- K3 1 4 £fcT?£3HT*£<5. 
[0 0 2 5] 

V>*, 03 3lC3Vt<fc?{C, -rif-r>;i/-;V±CD#^ji^'7- K»3 1 1 fcT 
«y M83 1 2(0#eg«|«| (»£|KISri!R) ©*/JvtfScfcF ^nx^> 
MM R AM 3 0 1 £4 F 2 & £ ir;i/ffi^T*H^T*^ 3 . #TMRJfr?3 1 3 (C 

[0 0 2 6] 

ttffB^3 ocsbfeiainan^i: 1 tmri? (iti j*3t) , £fe 

iii*l*ffi»S!tCfflV^fc2a^jR^i:2TMR3R-7- (2T2 J*3t) ^?»«!SM 
RAMtM'H It^1--5*^ii^r7- FMt^y bmt.0) 2*<DmU0)O*>, 
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[0 0 2 7] 

lffi?i:lTMR$^MRAMT'{t 3 4 IC^f J: 9 JC, f^-f 

-;i/±©^^ji*t7-Kiii 1 ttf^ 1 2<D&mmm (=mmmm) <dm^ 
, i2^&«^"ts©jc^n&S/h©^stt, tr v hmi 2(Dmmii\%iz4 f, * 

[0 0 2 8] 

fc^n^^^hlMRAMctnr^t £ i: tt& vn#\ ^^ut 

1 TMRm^cDMRAM^r^ ^^mm^m^-r^tt^iz. vu*m y bm 
mr am tmm^iDvmm^mm-t^zur^mmittimti^ 1 mmm^t 1 t 

MRi?0MRAM?:mt§ o 
[0 0 2 9] 

[0 0 3 0] 

2is^h, irfiBiiisBi^i:*^^^^$ti, mm&2mm£mm,mcmmzti 
&%<dt\ tu tarn 1 t mm 2mmt n^mm k h > * jvmmM & 
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zmmirz>*n%®.<Dm%,* *=vmmic&^x. mm h y^jmn.mtrcm^t m 
mm i mm& y Tm\zmn internum t^mmt^>^(Dx, mmm 1 mmtm 
m^nr^mx^ mmm 1 mm \% & nm l r=. vm fc m w & ft £ ^ , t&ta 

h > * fatal! 2 £|g $ ft £ flff £ te£*f $1 £ mim 1 IH^ 

^♦JTMC^^^ftfeSg^M^^^^S^^T'luia^ai^tC^Sftfen^ 

[0 0 3 l ] 

l fcttiRKiKtt ft fe^M?L i: , h y * )im%m,tfim*o)m 2 mmxmm s ft 3 

^^^^^^lBH^^yTMiCig^ejftfegBi^Mil&^t-S^ODT'^MJL 
ftKiJgjaSftfcn:/** h>*;i/^«*i^ETlc 
h3P*^^Sft«. Z<Dfz.tb. Tzfrmmz&toZay&t h$S<Z)ffi:»£ 

;Hm$f^l^<J: l JTI icfgtt^ftfcgBliJI Lfe 
#oT, ll^i: 1 TMRi?i:t«$tlSMRAM{:fe^t, »1 

SMRAMi:^0t iff /Mb ^ "Tfg IC fc S „ 

[0 0 3 2] 

y ffiffift l SUA *Jt® b T tftflBSfttcftMK S ftT * 6 £ 

A,-e&£&©T*, mm&immtm^mzmmznfr^Mm^y*? hmzmm 
Sfts h>*;nmi?^^t^iit mh^/i/ttft&ffl*?*:* 
%mz&m-t2>%<DT*mm by^jvm^mm^^mKhxmmm 1 u^^tt 
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[0 0 3 3] 

±m&&* * y mmom i g^#&-e a, t»fiu y $ i se&ft $:sntf 

4: l TMRSR^-i:*e*fiRStiSMRAMtcfev^T, t£$fc© lil^i^i: 1 TMR 

ffi»©l«/Mb#^tBicfcS. £©iz;i/®ft»?D;*3ff>f > h^MRAMfcli^© 
■fe ® ^ ic f£/jt f b «r & ic £ - 

[0 0 3 4] 

*ftwa>mx* * y £§«©!£ 2 «5t^f ffitt, ^® ^^tt©«#:±tc^^^^ 

*lffi»MfeJ:r;il«»ai:«:T/iJ:y>KK:^'t*XSi:, HFflBffilKfllJ: *J 
fuIHm l fe «£ tfffi j8ft*K & b T l&fBgfr »c ^ $ n T ^ § (c 

#s -K*»«t6i8i:, «mb*s -mfrbtimmmw+m** 1 12^© 

*mfr&fc*iSai«*HM K9t-;il:^LT, Ifjia^^^^tafH^a 

hastc«lRSn-B h>*^/fiKHC«S£*^S:^*rsxSi:, iufah>*;« 
4: ttft » (c g5M-r -5 © T* 15 IB h y * ;i/«*tfgffi JK* $:fli:it Iff IB 

[0 0 3 5] 
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ot, lJlil^-F-i: 1 TMR^^£^||J^$;fa£MR AMIC&V^T^ 1 3 

#*§SI-?£ 1 TMRi^M(Z)MRAMt^(D7^t^iiI?:||#t't*ili:t)}: 

MRAMfc^©-fe^/ffi«lfC«/Mfc*«nrfi6JC*-6 0 
[0 0 3 6] 

zmmmmmic^^T, hy*;imm,m.ffim*mmm mrnmt.^^) \zm 
*/ s y \z m •* 5 * ti & o * fc igsm% # **> * < t 1 t? r ^ ^ b mmm 

[0 0 3 7] 

JS, *lffi«IJffeJ:tJf»lJ»l»JKfcS:TM«fcyiKlc^i-SXSfc, ItrfBH 1 ffi 

mu y isian i snugs * tifflisswiapK & Jta l t mmmmzmm s nr v^s 

K***K:3i?-6«tt*Lfe#jai-SXgfc, «HB*«ft©*«lctf>f K?#-;i4B 
^M&^^t-^X^i:, i«rffi««!?Lrt»C3>*^ h»S:^j«-rsXjgfc, tSfiBH 
1 $8»IK*^ltffB^2llK^JK* T? 1 BBi»©m«U:iiDX-r SXS fc, fufBffl 1 

racD^^iciux u &**flE<Dff*K jraomm* & * 1 »a«*t>f'F 

mjiB^S^m^l&ia^i^^^-r K?*-;i/fcT*?8 
JB/fc-rsxgi:, fliiE hfflSfc J: 3 
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t izmm-tz <d xmm hy* ^m^mm**. m\z u x 

[0 0 3 8] 

tzxnzmx-x^&z.£ft?). mmmim^mtmmK, h>^;n^ 
)mm*nmhx, hy^jvm^^mm^tm^mmt^mm^nx^. vr=.& 

#UPB^ 1 TMR|»MR AMtm^VT 9 m.mm*:MWXg 5 t. £&IZ 
[0 0 3 9] 

s s>icn 1 TOMisfe^tf h yzjiMHMffim^Kftfa-tzmt&ixftm 
(^mizmmmmm^^^^mMM^m^m^^JLm^mxx^^zt^b, m 
immzmmzmLtc.mz^b*iz>mffimmt. mimnv>mmmzBf&zn 
siiMcioT, by*)m%m.ffim*a>mmm m&mt.&^o) \z® 

«T|g \z & 'j , mjtttfficDj&tttfaft S £ £ % izm l S2ife§<z> x 1/ * h n v>f 9 u - 

s/ a y \zM-t z> m$t tf-R &> h n z> . &fc.mMmm^&<x?tiztfrbmmm 

[0 0 4 0] 
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mmm±izmmffimm& & 2 mmm t & tm & *; ft ^0^1- h im t . mm 
m 2 mmm* y im*aam& * 1 kukdcs * t«& 1 si* & »a l t tasa^tt 

KrflB»2»ft»K±lc4f5-BI«:^-tsxgi:, ffffSH l B!i»±K:ltr 
fa ** ^ -K, H 2 $fi»jg£ J: DP^SflK^sjK l IBIRcDflMKJCflnX'r SXg £ , 
MfBmiiHlgcD^{c^Xbfc^M^©MMlc^^W^^^^6^^^ 

3Rm**S^fiK"tSXSfc, tSfSBf ^ — KSrBfe^'r Slit, ifrfla«2fMIK± 
[0 0 4 1 ] 

ot, laHi-fi: l TMRU5^i:^#^$n*MRAMicfev\T, »1S 

MRAMt^0-fe;i/M^lC^|/Mfc^or|g(C^So 
[0 0 4 2] 
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y*)im^mifcm?mmM mmmtb^?) iz%}m£<Mtpznz>£oiz& 
ffitfmftz>££*jizmimt%(D3L bu ^u-t/ayizM-t^m^^m^ 
ttfx*%, Mmmz^®>t>nz> 0 zbizmnmfttf&&<ft&fc.&mm^)it<n 

[0 0 4 3] 

*mw<Dm%* * v mu^m 5 mmxmt. mm^mm^(Dm^±izm 1 mm 

1 mmmfrbmmm 1 mmmmmtxzm 1 mm^mmzmjit^jimt., mm 

*7 -;i/$:MbT, m mm 1 mmmmm t mmmmmmvj w*-;itxm 
1 m^my^zmm-tzjimt. mmm 1 m,Mm^& &z$m 1 mmmzmom 

2 «WIK m 2 ,^^^± {C ^ 2 feJ:^3 |ftg 

K £ * rm i »; Micjgjft t * is t , m mm 3 mum <fc y ttriBH 2 « 3ttm& 

xmt. m^n3*mm±K.#$-m*j*i&'t*xmt.. mmmzmm±izmm 
#$-m, ms m&m&z 2 mmmmm * * 1 beir® am* kubx-t h im t 
> MiaiiiiE^©^ic]{inxbfe^®^<z)MM{c^^^^^^s^^ 

hTi2Miwwt^ii^ mu#$.~m*fc£*&j:m£.. mmm 
3mmm±iz. by*>mmm*&w i &fax&/vXte%%(Dxmm?y*? b® 
izmmztiz h>*fr&%i&$tmttj&i&ir&xmt.* mmbyz^m^mmm 
* t m^m \zmm? z % <d x mm b y * ^^mut^- & iunc l t mim 1 sir 

hit^^iC^-r€>^2®e^5:^1-^X^^$r^^TVN6 0 
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[0 0 4 4] 

m^ricziy^^ bffizm&'t&z- t-tf~*imiz&z> a r©£#>, i*;mmiz& 
)\smm*mm\,T. by^jim^mm^tmommt^mm^n^^. ufc# 

ot, lai^*^^ 1 TMR3R^i:*C««StlSMRAM(CfeV^T, t£3fc<Z> 1 Ji 
[0 0 4 5] 

wamcmmmmmfrbft&m 1 $ 1 

u fe^ jc , mi mm thy* tom*&mm* t<Dm&&z$by* ^m%t&um^ 

g^mt^Sii:*^, »iffi»K:«!«S:*LfclRK:«-ee>n*««S«ISitt 

T Vf Z> z £ ifi «rtgic & »J , $ttlt(0{&i«iBn&a £ ICS l mm<»* VVb 
□ T>f ^ 1/ - S/ a > tC^-T * & « . * < T f tf d 

[0 0 4 6] 

oTJUBt*. 

[0 0 4 7] 



2003-3037333 



#2002-198133 



V7s*T&mm t *ftm^%m*ftmm,2?>1S\ iAIiSTI (Shallow Trench 

isolation) -zmf&ztix^Zo ±ib pM^xMi^ctcti, mmm^m^m^ 

^lh7>^X^ 2 4, 2 4tfBmZnT^& a tWMh7>^^ 2 4 fC 

±fapM^x;i/«±(c^$nfe^f- s*&sig2 5 ^it^f- hmm ( 

IMRJftt* («*«N + 2 7, 2 8#J*«StlTVi<5. HffiTtt, 

[0 0 4 8] 

[0 0 4 9] 

±fBS#^ JUM h ^ > ^J* * 2 4 £ ^ ? ^1UC IM 4 1 # jgjfc $ n T v * 
101 l«i!4 l£tt±IB«MMH*2 7, 2 8JC««-rS3>4f^ h«J 

(M^li^>^x^>lc^Sti-5^ilft^MI:MVNfe#«14^^^) 2 9, 3 
0#jgj«3*iT^<5. ae>Jcj»Uft*K4 i_hictt=i:/## hg(5 2 9fc^M"t£ 
t>Xil5, t*BP3 Olzmm-f&^yrJ yfrty K (Hi ^>t-V 

[0 0 5 0] 

±IBmilfi»K4 l±Kitt, ±f2-fe>xHi 5, $i7>fY>^yK3l 

*fc«5»2«MM«4 2##J*a*VtV^. 3©f2ill4 2tCtt±aBf&l 9 
>-rV F3 1 fc^MlTSnv*? >^X^>fCf^3 ti 

^H4 2±JCtt, ny # V hg|5 3 2 (cg^f -5 5 >-r yffrtv K (i2 7 >f 
O^bF) 3 3 #7£j&$ftT^£ 0 
[0 0 5 1 ] 

±ia^2*fi»IK4 2±tCtt, ±IBH2^>^V >*V\> K3 3^£^e>fl3^ 



m$E#2 003-3037333 
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^±IBH2 5>T-V >*7W K3 3±#£&£ £e>&C^£ftT^£ = 
[0 0 5 2] 

4#j£/£3ftT^£o i©«4i(ft|iK4 4£tt, ±fa«^7i^ l 7- FH1 1 
MMLT±fam2^>T-V>yA^ K3 3&C3tir3^M?L6 lM^TW-^ 

[0 0 5 3] 

±aa*tt?L6 l ftgpjctt-iM K-!7*-;neii6 2 3 

1 hgp6 3 fcl*«i(CWtCj|e»34xTV^a 0 

[0 0 5 4] 

±SB&4|MM4 4±lCtt, rtV?**AMl 3 O&m&Zfa 

±mx% ±mm%&&y~mi i±^izs.m.m^mi 3 l^sn, 3© 

S^ltt^H 3 i±ic«, fc5&fls@£Jgi 3 2^h>*;i/*fe 

iii3 3 tmfctfkmw®Mic.mmtz>mmm 1 3 4 fc<Bfcjg#^tt#0&;* 

ft, *©±IC^-V^^J»l 3 5#B^fc3ftTV^. IfflSilKfiftllSl^?) 
*W?mi 3 5tC«fcoT«#»«3H^ (£IT, TMRi?i:^e») 13« 
3ftTv^ 0 ^caf^^H 3 5±Ktt«2ffii»fcfc$fc:y Mil 2tc$ffi 

t«ifll 3 6#7gJ&$ftT^5 0 
[0 0 5 5] 

^fiKSftT^So 3(Z)l5©iil4 5ttiS^W^ti, ±SB«SM13 6 
*®««JtfflSftTV%* 0 ±flB£5(Z)tttltjiK4 5±{Cte, ±83«ill 3 6(D±® 
JCgi8*S*>©T?;fro±gB££&#'7-- K»l 1 ±JC±IBTMR*^ 1 3 
L/Tfi#«HC^H (fif^tfia^) ^S^V hill 2 ftTV*&. 
[0 0 5 6] 

±83TMR*^1 3(DilMIl 3 2fc s ktffallJil 3 4 ft, 8MKtf:#Jg<B 



mii#2 003-3037333 



#2 002-198133 



[0 0 5 7] 

±EIB*)ii3 4i:iKftISSi3 2iiH Mx.(l |££L<te3 
, *fctt*©^«:±fiR^4:'t*§ft«tt#«««v^4x* 0 ±K»ffcH3eJi l 3 2 
<S5ilfflSMlCJ:oT, $HI:@£jil 3 2tt, &Vw#fa<D&&J|;frttS:#o 
[0 0 5 8] 

&&-?y#y'&&. V WJ± - *?ytfy&£. uvv& - -?y-#y<&& 

[0 0 5 9] 

, £M1 3 4 tM^H 3 2 fc©«t^c»«§^ ££%tc, h>*;Ht 
[0 0 6 0] 

S&iC±JiJCtt*^v^M 1 3 5, tf>y 3 6tfB 

JfcStlTV^. ±iB^f^*;^I13 5li, TMRl-f 1 3 tS'JffiTMRl-f- 1 3 
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[0 0 6 1 ] 

1134 fcigftSSJi 1 3 2 £©*B#«ft;#|faK:ft:jr*&. 
[0 0 6 2] 

££_hfaTMRfpt^l 3t'tt, Vfy hill 2£J:tf*ga#»7-K»l 1 &C« 
$6£SfcU *©^J*«litTfMlJS 1 3 4<Dmi£<Dl?m&WLX rij r 0 

o e«|l 3 4 t«ftSSIl 3 2©lKft*lRl^UV^^&fi«m(r4xS:« 
[0 0 6 3] 

K**l l©^t>-&XVlC<fcy|ai»jgl 3 2(50W|Pfc5ri:^ 
fB^StlSo f^t@2© (1) ©^Mglfcitf (2) © (1) HJCfeWSA- 

716 l©tf»i&ttZ TH O&t^TMRi^l 3©cj3^$tf(Z TMR ©fiS^Of^li 
Dy (®2 (3), (4) ©^^7©^tH8 : TMR^t^-J^-^^ODf tl 

4) tmri^i 3 vmnmtmitjxmz&m&mm 02 o), (4) 

7 ©KM : ttft£«(c&K ft «%) © W« fc 5/ S a 1/ - 5/ s > K: J: U * «> 
fc 0 r©*S*&B|2 (3) , (4) iC^t\ 
[0 0 6 4] 

Ef2© (1) (2tC^-TJ:e)C KMU 1 ^Xlfi^foIfcgB 

«s*u tmri^i 3©^^$«m# (xm^m) #o. 1 3 ^m, ^ cy 

#0. 2 6 /*m<0«freft7§mfc U ^M?L6 1 ©iftgtt5 0 nmil 8 0 
nm©^^^^^©^^ £fc^M?L6 1 ©^C,xfftZ TH tiTMR3J| 



ifSSE4$2 003-3037333 
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^1 3<Dtp&mZ JM lZMLXYmii\%fcirftZ>*j<D£ tTTMRl^l 3 (Dtp 
>i>lllZ TMR tC^f-r^^^7L6 1 <D(pjbmZ JY[ (DXUm (Y# ft© 1**1:1;) ^Dy 
£Lfr a Lfe^oT, Dy=O0^, TMRIf 1 3 ©#4>iffiZ TMR £^!7L 
6 10^$HZ TH h^-iS:^S 0 S^lCTMRi^l 3 tmg&frV-FBl 1 

[0 0 6 5] 

IH2© (3) (C^^^te, Ga P = 1 0 nmCD^(7)^(:HISiC^^« 
SfEl hTMRi^l 3 i:^?L6 1 £(DlTih&Dy tOimfaZ^-t^OT*, mm 
?L6 1 ZBf%L&^m&. j|^6 1©t^5 0nm(Z)#^ ^M?L6 1©[t; 
#^8 0 nni«^L TMRif- 1 3 £^?L6 1 £(D?*l&D y ft- 6 
0nm^Dy^6 0nmffl|Htit 6mAt'-gt'l>5fc, tftt>%. TMR 

it^i 3 ^ime i t<D?nmDyizmm£<)xWi'mmt-itLiz&-3fc a 

[0 0 6 6] 

££®2© (4) IZB-ttf^ylZ. Gap = 10 0nm©i^©i{[:SlK^ 

g&it^i hTMRi^i 3 tmmiie i ^^-rtiSDy ^©K^sr^-r^©-^ 

, ^Mft£7^U&Hx|§-£\ gi?L6 1©ilid^5 0nm©^ 6 1 

©fi:^d^8 0 ^©^©V^tlt,, TMRl^l 3 il^?L6 1 ^©^^1* 
Dy^-60nmgDyg60nm(DlBT!lt 1 OmAt'-^tfeofe. 1"& 
TMRI^l 3 tWMRG 1 il©-rtl*Dy^M^^<S^S^tt-^{C 

[0 0 6 7] 

L£#oT, - KH 1 1 ^SItSli?L6 1 it 

mi ivm^n^mm^^izm^t^Emm^^^^^t^^^. 

, mW&l.6 1 K«l 1 <D&t>1tXl/\*'pi3i< fc%± 6 0 nm^T' 

[0 0 6 8] 

, tmri^i 3©jR2ffi»©ify hiiisi 2tfmmzft2>W£&fcttwtm<Dm 
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mmv$>sm2^y^^ yynv K3 3 Htfm&tzti&ny*? b®6 3 zmz. 

tcztfrb. tmr^i smnzny^^ b®6 3*^ritsns. zntc®. 

■fe;i/®a(C^to^n>^^ Sgp6 3 0)®«$:|fffetCi?im-t^ril^<, TMRI 

-f i 3(DtjimmzmmLx. i^omos b^yy^z 2 4<z>in;tfcji 2 8 
}cn># ? s*p3 0, 32, 1 i7>tv >?v\°-/ K3 1 mzifrLT&mznT 

^Z>m2 -ry^j ytfrtv K3 3 h TMRi? 1 3 i:®iim§o 

T, immm^-t 1 TMRi^^#tJ££;ft£MRAMlC;j5V^ fi^tf) 1 
[0 0 6 9] 

6„ 03T?Ji, (1) PC U-Y 7? hH&asU (2) (C (1) BftCfcttS A - A 
[0 0 7 0] 

[0 0 7 1 ] 

& a mSKTjk? &?IZ, |27>f>f yfrtv K3 3 &B3&3|fiMl4 3_klC 
&, 2 9- K*l 1 (11a, 1 1 b) tfaftfTJCTg/aSft, 302 

#©^£&#«7- k»i i©_t#T\ 2*v>mg&fry- Km 1 ^^-^^4 ?m 

»JK4 4±iCtt, TMRt^l 3*«^«SilTVxS 0 $ f>{CTMRi^ 1 3 =&g 
0$5«il4 5^«an, $5|&il4 5g®[C(iTMR|^l 3±®^» 
ffl$ftTV^„ f lT2^©ft^9- Ki»l l±^{CTMRi^l 3 
LT3#fi*HC3£M "tShfy hill 2^TMRi?l 2>(D±M\Z.m 

mLxm^mmm4 5±ic7*/as*iT^s. *fc_hi3TMRjfr?i 3T«k»j 2* 
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(Dmg&frV- KUlla, 11 bra&MoTTMiCJ£$$*lTVN3!fl2^>-r 
-f ylfrtv K3 3icMl-5ie)K:^?L6 1 r©^?L6 mwjc 

">*-M»iR6 2^1T, TMRlfl 3(DTffii:f27>f^ K 
[0 0 7 2] 

±ffi£ 2 £M©?glB©ttftt;i =E I) ^Sic J: 4x tf , fffiSfl l £J6©JgJK©«£;* 
KIKl l««2*JC^fiJtSnTV^ri:K:j:y, TMRi^l 3^ 

[0 0 7 3] 

04 ©U>fTtf hglfC^f £51C, _hta2;fc©#$&^?- KUtl 1 a 
, libit S^ftfC^^nT^T^V^ 1 1 ctt0^Lfc<fc 

e>lCTMR|jt^l 3^{CM$H^^iK 1 1 cltTMRi^ 

1 3 lZ7t-Ji^v7t&WMKBf&£nT\,\T&£^ a iCfc-itCTMRlR^l 
3 3MtC#§&#f7- KMU 1 a KIKl 1 b t S^fS^SP 

[0 0 7 4] 

HI l©ffl»#fafc*<»MtS*lT^T%J:^. c5 ?j(C^M?L 6 lttTMRH? 

1 3 «k y &#mf .fc^ic^stir^Tfe <kVAc r©«fc e>c^M?L6 1 zb&-? 

SifclCky TMR*?1 3feJ:0tTMffi», fljttf5>fO^*;K (0a* 
•frT) ^TMRi?l 3 i:®«!^I«S:^t<tSI fctfaftBlcfc y , 

tt»##j»3ftT^6*^feH«{c, g^TLem, k**i i ©IB 



ffi$E#2 003-3037333 
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[0 0 7 5] 
[0 0 7 6] 

®6(D (1) ICjgVtJ^K, ^^UII3 (3 a) fc, 

^ (JKTTMRfcV^) 13^|*aft, r©TMRi?l 3&fcfy h|R 1 2 
[0 0 7 7] 

±i3«#&&?- KIJU llctt, 4>fc<fc&, ^©ifMC-KIll©^ 
I^f,*§IMW5 1 (5 la) #S*tt&*iTV^. b*t»»t?J&*9-K 
) tt, F»i l i^TMRif l 3ffiHlCB^tmbfe^B(c^Sti 

TV^5„ f&;b*>, ±ia^^tf#5 l©TMRi^l 3WC^£ffibfc#«8K: 
7BJ*3ftTV*S»#tt, ±f3TMRjR^l 3©i®iC|61l4 6£tf-LTj£«7g 
fRStlTV^. £<Z>iB3ft£|*8 5 1 <0{|«»#©ftMP 5 1 Stt, TMR1?1 

rfc^nrtB-C**;, M;U£h>*;i4£liIll 3 3 fcfB«Ml 3 4 £ IB 
ill 34t^rY«^Il 3 5£<D&m*'V<DlKZZ.-t&Zl:ifi&*L^. ttc 
, «***#5 10jfeSi»5 1 S^TMRJU^l 3 4:©K«xtt, tt*£?J»5 
l©$fcSB»5 1 SJCi|iftS*fe««S«*««8B1tJil 3 4(c#*£<£'r£Eflfe£ 



ffil£#2 003-3037333 



#2002-198133 



[0 0 7 8] 

• $c • $c • T;i/^-^A (F e A 1 ) i^, 7i7^ h-^ 

[0 0 7 9] 

3£ic, TMRl^i 3 frib^yrJ yVrtv K3 3 izmwtz <fcotC ±12 
IfcliiU 7, *£&#9-Fifcgl 1> I11M^5 1, f3iil4 3£S 

itt-s^iuc, mmn6 i#^j&$nTv^ 0 £<^cg^7i6 lcM^fcte-tM 

?L6 1 TMRi?13«imi3 1 ( £> b < A U T * # 

[0 0 8 0] 

®^b£J:^c, mZ&frV- mi l i:M1^5 1 (DKic«^6H 
^ftM£ffl^S^#II£bVN 0 ££gi^b£J:-Mc, ±aa«Jfti|cf»»5 1 i» 

#a*»7- KJii i cDisffii®tc^snfe»^t»#a*t7- khu y tm 

[0 0 8 1 ] 

CD (2) IC^oT^"**,, fcfc, *H9&lgfllJ&H:, mmi \Z£vTMWLt=. 
[0 0 8 2] 

, h^>s;^*^fifc««S:^l| < f*3R : f'^lBI«*2 3#, «it«ST I (Shallo 



miE#2 003-3037333 
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w Trench Isolation) "ejgjSSjftT V>&„ ±|B P S^X^fffKlCtt. 313ftit^-ffl 
0i#MIh7>^X^ 2 4 #Jgf££ftT^<5. t#Mih7>^X^ 2 4 

M:ttff[JV«(« («iL«N + 2 7, 2 8 

[0 0 8 3] 

[0 0 8 4] 

±IBm#^Mh^>^^^ 2 4 ^I^tlCf l«i!4 1 #7g/*<**lT^ 

(«^tf*>^5 t >K:^*Sn-6lSl»^M : S:Mv>fe#«tt^ r 9^) 2 9, 3 
0#J£j&S*lT^£ o ae>iC$l|gil4 1 ±{C&:2>#? hBS2 9tC^fS 
•ty^mi 5, h3l$3 0 ic^-ta^>T-V>^V>°^ K (Hi ^y^J 

>?V\°yF) 3 l^?£j&3*iTV^ 0 
[0 0 8 5] 

±iami«e^4 li^ci*, ±m^y^m 5, ii7>fr^^^K3i 
>f*v>yA°^F3 1 izmm-tz^y* v (mx.ixzyyx^yizttm-zn 

mm* 2±ict£, n^*^ h*p3 2ic^f6^>T-V >^a°^ K (^27>f 
>r>^A°^K) 3 3 #7£j5fc£*lTV^ 0 
[0 0 8 6] 

±ia^2^m4 2_ttCtt, ±fa^2^>-rV>^A°«y K3 3fSI^3|fi 
^M4 3^^$tlTVx^ 0 3<Z)H3|i6^m4 3±iZ{t, 1 1 

^±f2H2^>f-V K3 3Jr#£®£ £e>lC0)&$;ftT^£ Q 

[0 0 8 7] 



tfJ!E#2 003-3037333 
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HI 1 iUWitSTMRif 1 3WlC^£fflLfc#ffiJC^3ftTVNS. 
[0 0 8 8] 

LtTMRifl 3©{W®K:ffi*^S*lT^«. ffi«^J*S*l 5 
1 5 1 Stt, «^«TMR^fl 3<Z)|2«®1 3 4a««IH 

*©«3K:jgJfcSft<5. MiW5 l®5fc«aS5 1 StTMR*f 1 3 

fcCDffifltt, ^1^5 1 <Z>Sfc3g}g|S 5 1 SJC*tf»S-ttfe*aE«*««fB«Jf 1 3 

[0 0 8 9] 

• 3^hfc^tf^, • 7;i/^-?£s (F e A 1) ^L<ii7x7^ h 
[0 0 9 0] 

±fiffS|liR4 3±|CH:, ±«»S&#*7-Kmi 1, «3M***5 1, £ 
2?y?4y>rK«j K3 3^$:^e)^4Fm^m4 4 #7tMfc3ftTV*<&. 3C0S4 
tt«»K4 4feJ:0P±ffi«3|ft»IK4 3JCJ4, ±ffi»£&#?-Kmi 1 *3 .fctHB 
5 1 ^5:]RMLT±IH^2^>f : ^ K3 3 KL3rrs««?L6 1 

[0 0 9 1 ] 

±I3^M?L6 l Wgpictt-tM K9*-/me»K6 2 5:^IT3>^ hB6 3 
tlTVN§ D Ife^ot, h^^-;biil6 2(CJ:oT#t^^ r 7- Kmi 



ffi§E#2 003-3037333 
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[0 0 9 2] 

^ttftll 3 i±jctt, 9fctttttMh»e>&&ttftH£Jf l 3 2 

m 1 3 3 tm^tmrnrnMrizm^-r^nmrn 1 3 4 £<z>*jvwifrtf 

Sft*tv>£ 0 $?>i:^t^Ml 3 5±lctef|2I2i6g£:&£ y hi&gl 2 ic&ffl! 
nttll 3 BtfJgjfcSflTV^. 
[0 0 9 3] 

±««4<0iB»«4 4±JCtt±8BTMR*^l 3 5 ftffifKBN 5tf 

J&ifcSftTHS. 3©»5©|fi»K4 5tt*ffi^.ffl-ffcS*l, ±tam^Mi3 6 

*®*<*m3tirv^. ±iam5cD^^4 5±{c{i. ±tam^Ji i 3 6 ®±® 

K8^£fc©-efro±f»£&*r7- K»l l±£±iBTMRJjt^l 3 & rate 
UT&ftl&iCx^ f-Stfy Ml 2#7&j£3*iT^<5. 

[0 0 9 4] 

±ETMR«? 1 3 ©fltffcHfctf 1 3 2 fc<J:tf8B«* 134tt, 3ftttttffc«6D 
T^i^o * fe±SB£M&tt#Ji 1 3 1©T#UC, TMR3lt^fcfi#|iC&i&3;fl 

[0 0 9 5] 

±ta^^^ ; ey^g3®#^gp a c &tt±fa^m^^5 i Sr»v^rUfffiHi £ 

[0 0 9 6] 

ftK, ±ta^(5D^^ ; EU^g3©S^^^r7- K* 1 1 **«*T*«««ISt 
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^y-Flll, e*;hj|12, TMRiS^ 1 3£J:tf«3fe&»£S5 1 &f« 
fftbt^t. ^al/-i/a>Tftt, Kill 1<Z)«{C^$^1 

fc«tft£*»5 1C0^^§P5 1 S(DmZ t £0. 2 1 ^mtU ±fB«£&#'7 
- K*l l©Pf«IBStC^Stlfc5fcj6SP5 1 S^id&O. 5 9 ^miiLfc. 

[0 0 9 7] 

lSJ:U^j:<TMRi^l30|HiI13 4 (tufa® 6 #8^ lC||#3i±6 
[0 0 9 8] 

*»7-K», try MS, TMRi^i«im»*^^U 
[0 0 9 9] 

H8fcjgV*J:3K:, «*C**eyg«3 (3 b) ft, J^T£>«c£Wt-£ 0 St 

tt^v msi 2ic^s*itvn&„ ±flB»#a*c;- Kami 1 ©^m^^^t 
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<fc 'JTMRi^l 3flfllC^£fflbfc#Jt8K^/*3ftTV*£o £ e>tC5fefli|P5 5 S 
£J¥£#falCi&§gb£3iymbgP5 5 a t ifiWtnbtlT^Z. I^tit 
UT3RyffiO»5 5 a t §r^^fe^^g(5 5 5 S©j|E£ ttttO. 3 2 8 b 
. 5feSgSP5 5 S©W«lC^S4XfcgRyffiU»5 5at, 5 5a t©®fi|d Mi 
0. 472/imilbfco 
[0 10 0] 

*fcH8T?i*$fcSB»5 5 S©f5fl[lC§gyffibaP5 5 a t 

£fflb;MK*K:JBJ*3ftTV**#, *©SBSfflb;M*MK:^J«3n*»#li»£ 
1 1 ^^^^MffitC^^tlTVN^^^^^T^^^o 
[0101] 

I©$4 £Jg0^Jlft®£*4lj£ti, tfflSH 3 |yg©im©^U * U Hg©* 

*«^ic^s3i:^T?^s©t?, (2) iz £ x mm Ltm^*^ 

[0 10 2] 

HJlfe«*iifJ»5 1 J:y ti*»**©«*l*«^a-ft*3t««T«6fc«>, * 
i'J%$e.i:P«j:<TMRifl 3©fH'E§Jfl 3 4 Kl|fcrfr2«r 
[0 10 3] 

»C»c, JtitWl iibT, t£*«3t©MRAM-fe;i/©#^a«Lr7--KJ»tcS!«5?L 
£&*?-Ki!S, TMR*^fiJ:tf«3R**»©H«©ai«:^b, «fi 
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[0104] 

msiz^t^oiz, mi*&&y- mii i±*»ctt, kd«§mu-k?h 

Mll 1 fclfy Mil 2 £tf>x^I^lC&, 0. 4#mX0. 8 tim(D± 

SSSttSTMRif 1 3^^tlt^5. 3©TMRif 13», 
^9- Mil 1±(C3 0 0 nmffl|$«l4 8 Sr#LT7gJ«3*U -£<Z>_t® 

tctttrv Mil 2izmffiznx^z> a 

[0 10 5] 

±fE#£&# 1 7- Mil lfc*ft&iT*£fcK:J: 

MH l©St£#!Sjg^5«ifei8#m, TMRif 1 3 Mil 1 
[0 10 6] 

Jt*«2hLT, ^®#ffH5 9 4 0 3 1 9 ^*Bffl*K:SBIR3*lfc©fc 

„ Hiom mmmRz&WT'Txh, ^w©ssi±tt«s«Kist©a8s«:^L, ^ 

PP©^l«J«*^a#©^fBl$:^i- 0 ^feMtit Ml, TMRI 

[0 10 7] 

01 Oiz^-t^oiz, mz&frV- Mil ijWg#3*i, 3tf)»#&#<7-F 
Hi i±#K:tt;i©^££#'7- Mil l fcfi#Wtc£M?- 5 if * Ml 2^ 
&§*lT^5. f^£liffi«tCi3tt£»£&#P-M*l 1 tf>±#&C&TMR|i 
?13^$tl, *<Z)±ffitt^y Mil 2»C*i»3*iT^.5 0 K 
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ft3»5 7 S&mg&frV- Kll 1 1 fflTMRI^l 3 {TOO® £ |1!^<Z)^3 {C0 
tfc£*l-0^o -t^^^,, ttM^-Fll 1 J:UTMRiHpi3flC^U 

[0 1 0 8] 

0. 2 1 /imfcU «*m*«5 7<Z)$ l c^g|S5 7 S ©BSfild 0. 59/tmhb 
[0 10 9] 

r<o«§«, Km i«ty#*e>;nfc«86«a#m, i*M5 7 

}Cj:oTf«i5 7 SfC^Sti, Kill 1 ©ffi8® \Zfc$>Z tl 

fc«3lt&#*5 7©5fc®«5 5 7 S> 5 7Sf|t'St ) ^<*5 0 b^b&j^P,, fig 
*i^5 7©fcSg® 5 7 SilTMRi^l 3 iKOffiH^UvxTV^fcA, MSfs 

[0 110] 

*SlO#*a*a- K«l«S6ft#ttS:, HI 1 1 ©«ft£5«t#fil©«#«:4F*.* 
[0 111] 

01 1 KaVrj^JC, «ffclt*«*l^©«#«:^A««?«»c^ , t*W'fb*A«l 
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[0 112] 

mtD&mmzBL. m^&fry-Fm. tmr^, &>&m*^ ^y^^y*? 
sn 3 mmv&MT'Mw l tc.m%* ^vmmst mm^mm^aizitH-^ 

[0113] 

Ml 2lC^f &?IZ. fgS^ggCD^©^^'^^ (3 c) !H6tf> 
(1) C£oTI&HJ3bfc$£j£il#3g5 1 JCfc^T, TM 1 3 IC^ft-T 

1"&;bt>, 1Smm*m7 l £l§r&Ta3fcil*#§5 l (5 1c) ##J*3*lTV** 

5 1 Si*, TMRif 1 3©IffihK»il4 TM Rlg^- 1 3 CDffiflt 

jfl 3 4 ^^r^^^Jf 1 3 5 £<DRmtm^0Tl52£r&m?£Z£tf»SmX*fo 
»J, «*tf b>*;w»IM&i 3 3 ilfS'UMl 3 4 £<Z>#®fr*>iBttUil 3 4 

[0 114] 

«*m*»5 1©3fe«fiP5 1 SilTMR*^l 3i:©8E«tt, m3&iS* 
#§5 l©5feig@P5 1 StC**S«fe«ie«**«IB«Jil 3 4JC»s|8J:<3t'tSBE 
JBfc"tSM««*y, «*tf*<DBEIKtt2 0 0 nmJ6*T, f^KlilOOnm 

[0 115] 

S^fC, TMRf^l 3^f,7>fO^ F3 3 J: 3 ±fR 

mmm* 7, mmmmmi 1, k*i i, 11^1^5 1, «s 
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6 2^LTiilL6 1©^CIt TMRi^l3©S»Ml3 1 (% 

b<n;<»;r^*M (Ha**?) ) K3 3 tzmmtz? 

y#9hB6 3 ###3*1*^6. 
[0 116] 

##J&tcft*6c:£#T£6<Z)T\ srffaiH6© (2) &c£oT§£BJ!U£a^C*^ 
[0 117] 

&ic> ^gKOtt^^USSJC^-BlgemgcO^JBS, 0 l 3 ICaVf ««& 

&£>z>mmzijkL. m%&&y-FM. tmri^ mi&M*^ ?>t s 4>? 
0 3 mmoymm-vmm t *e u mm 3 £ Htt<z>#j&tf£ic a n-m^^n 

[0 118] 

®i 3 izB-tzoiz. m6mte<oi&i&<Dm%* i £vmL3 (3d) taiaa 

6<d (1) KUioTSiWLfe^aigJlsoD^JBloiK^^ySias (3 c) icSvn 

#15 1 (5 Id) ttoMKHMma 1 #^3*iTVn5%<Z>T?&5 0 
5 1SH TMRi^l3®Iii:W4 7^lT > TMRi-f 1 3 COfBH 

y, mx.\*h>*»nmmi 3 3 ^mimi 3 4 t©#ffi^eiffiiiJii 3 4 

[0 119] 

£tc, m*Mktp&5 l<©ftS8»5 1 StTMRiS^l 3 i:<Offi«tt, tt*** 
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Mft&i&mtf&V. «^.(ff(Z)Mi2 0 0 nm^T. ^IKiilOOnm 
[0 12 0] 

S^C, TMRlfl 3^^^^-r-f yf^v F3 3 JC^MlT£ J: ? ±fB 

imbn 7, ma&frv- \?mi i> «ti8 k iM^5 1, ssie^m 

Lxmrnne KD\nmz\t, TMRi^nc^Wini (&b<&A 
y 7;*#;uJi (MHt-f) ) t.^y'rjy'fnv K3 3 t zmm~? z>ny$ >; v 

3 6 3^^$tlTVN^ 0 
[0121] 

[0 12 2] 

H\ g^?L> rr^^^hgp, -*aP^M^©iH^M^ Lfe 0 £7c, ffffB 

^ 3 n^^st-eia^ L/ ^ u 3 1 mmvmmm&iz itm-n^ *h 

[0 12 3] 

IU1 4 iC^"t£e>}C, ffl7|^gtf>^:fl<Z>^*^U^fi3 (3e) f^fi® 
1 3 &C£oTl^L£^*^ll=g|g3 (3d) IC&V^, #£&#r7-Ki6§U 
lODMffliC^MS 2£7£J&U ^-(D^m8 2$:/ritillM/!)^4^i 
3fcil^#§5 1 (5 1e) tf&f&ZtlZ^Z> : &(DZ&Z> 0 3CD#£/&T*%k 

y-BHu i<7)M(c^$nfe±fB^m^^5 1 (gjm-e 
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mmmi 1 «ky tmr^i 3waz&&mi,rc.ftmtzi&i&ztiT^&a 

, I©»*jfetf»S|5 10flll»^©jfe«9 5 1 Stt, TMRifl30iSi:|6 
7£^bT, TMRi-f 1 3 CDfB'HM 1 3 4fc^*;^H 3 5 £<5DJ« 

i:BMf©WS*^««3i:^WC*y, «*tfh>*;i/*M*Ki 3 3 iifH 
UlJi l 3 4 ii(7)#®^^ia'li® l 3 4i:^t>y^Ii3 5 £: T*<Z)^£ i: 

[0 12 4] 

tt£&tp**5 ltf>&5»5 1 StTMRi^l 3 t©8Efitti, 
f§5 l©$fcSB»5 1 StCjfe*S*fe«ift?K**«ffi1i»l 3 4JCS*s|8J:<M'tSHE 
Ii:t§»fe l J, W*l«©BE8tl±2 0 0 nm#T, IH<»100nm 

[0 12 5] 

mmi 3K&-oxMmLfcm6mn<?>j&m<D&MM#%5 1 enc^r, tmr 

j^i 3«!J«*gii^r7- K«S1 l*®JCilfi*K€:^LTllf38WIKS^bfc 
T?=fe, K»i l©«®Jc^j«S*ife_fc3BlK*Jfe*»5 l 

[0 12 6] 

se>»c tmr^i 3^^7-v F3 s\zmn?z> <t^tc, ±aa 

IftMU 7, Xag*R7 1, tt«JR8 2, m^ihfrV- KUll, ii!8 2 
, «*Htfai5 1, $3|gil4 3 SttJBlC, ffclKft 6 1 *l*C 

V>£. 3&££»L6 lCDflaffitli-9->f K7^-;i/»il6 2*^/«Stl, Z.<D 
K7*-;Wfeil6 2£^bT^M?L6 1 ©ftgpictt, TMR^l 3 

8t«tt#»i3i (iKttAur^^M (Have-f) ) t^y^^yv^-j 

K3 3 H-kW&t&^y** h8P6 3««^StlTVNS 0 
[0 12 7] 
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*Mmc.tt7LZ>Z£tfT*g&<DT*. fr/IBHf 6 © (2) fC «k o TSfcE LfrM^i.* ^ 
[0 12 8] 

_tfS$S^*^Ui£g3 (3a~3e)m f iM^-KUl lit 'J>&< 

8*Kfr&fcSMt*##5 l©'j»5:<i:Wtt, «Si&*r7-K«ll 1 <fc »J 

0>5fcS88P5 1 StefBUJil 3 4<Dm£lCBf&ZtlT^Z>Z£frb. mZ&frV- 
Kttl l*>e>»t5SS6lK#lt «*Jfc&*#5 l©5fejg«P5 1 S*THSat3*u 
W5 1S, 5 1S|ft*f^<*5. Ifetfot, fM^ttTMRi^l 
3©|Bl*Jil 3 4lC^<fc<m*$tiS- ^©fc«)^^ji*©fc«)©«^#&T 
tf3 3£#«TfgK:&U, m««^©^tf^ft£ hl&i l 

[0 12 9] 

^MdSSISP&^U FML TMR^, tttfC&tpttK 9>5 s -f>* r 

[0 13 0] 

8 5^bxisM^^^s$i^5 3#g8tt&ftTv^, 

5 3±iC«il8 6 HLTTMR^l 3 £ tlT V>5 %©T*fc£„ 

[0131] 
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Lxmnm&znx^x. -e©«gi5 5 3 S}i, tmri^i 3 0mmmi 3 4 
^^7^11 3 5 i:(5D#®hfof^0^§*-e^t* si £#«rfg-e&'j, «*. 
«h>^;i/^^i 3 3 tmmmi 3 4 iKZ)#M^e>iB-iiMi 3 4 

1 3 3 £0Rm£T*<Dll$2£.-?Z>Z.£tftt£L^ o ifi^5 3^« 

$5 3 SHMRl^l 3 £<Z>gg|gxJ£, IM^5 3 (D%mm 5 3 S fCil^ 

-£<Z)gglt&2 0 0 nmKT, Klil 0 0 nmgTiltl), 
[0 13 2] 

3U B #1 0 0J^±c«M^£;gv^;r ttfXg, MzfatftlciZ. -MilLX- 
y^r;u • Wk • b • T;i/^-^A (F e A 1 ) 

[0 13 3] 

S^fC, TM RI^ 1 3 ^ 7 >rV > >y F 3 3 5 J: ^ ±13 

mmms ^mm^sis 3, mmms 5. kim k H3i6^ 

LTmmiLG lCDPWiCte, TMRifl3®ra»il3 1 (^b<»A 

g|5 6 3 ^^$4XTV^6 0 
[0134] 

TMRif 1 s/vm^a^^^y^^cmcp-e^^wii^^a^^iis 11* 
^izwm? &ftnizm$>znx ^x % & <<\ 

[0 13 5] 
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i^TMRi^ 1 3 (DfflWfl&lZ^ 16118 5^11, iffiS^*!*;** & 

mtTMRM^l 3 <BflffiT»ffl©«:**#» 5 3SCj:oTTMRl^l 3 ©fa 
mm 1 3 4 <||tf!3*l5. r©£&g£&#©£#)©m?M$:Tlf hZ. 

[0 13 6] 

^ffllS §£&g©^ll©S##tfm, trfta^ 3 |yg©7£B©il^U =e u =gg©s 
#1fj&(cft*£r£#T*££©T% SSfffiHB© (2) icfcotliffibfe^^^ 

[0 13 7] 
[0 13 8] 

i9m®^i©i^^Uif 5 (5 a) fatS® 1 0 £ f&fg 

01 5Ci:oTlBBlfe«?:l^Wc*©T^S 0 -Tftfct^ 0 1 6 IC^ 

t-«fce>tc leuMKDg^^'jif 5 (5a) », »«a*»7-Kiii 

l©MM®fc<fctf £©#£&#?-- Fi&gl l±lC«63(ijK8 5, 8 6^bt^ 
Sn«TMR3R^l 3&c#ftt-£®£teE^$f©®£Kfrie>JC, i^2S^IK^ 

7©wggp# k«u i<D<wgjcjg/*s*vfcijao rau 
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[0 13 9] 

5 3*c#$a*«7- Kttl 1 t. TMRi-f 1 3 £ ©IHlcffctt US. ±8B« 
^J&StlT^T, *©5fcSBaU5 3 Stt, TMRJR-? 1 3 ©fE'GtJi 1 3 4 £ =3p ^ 

3 3 fc©ist®tra^E©ws*T?^'rsii:*«pr«'T?*y, mz.it hy 
^jvmmmi 3 3 fcsa*»i 3 4 i:©#®^e>iH««i 3 4 n*rwzfmi 3 5 

^>r^*W*bVN a ^3fcil<£t§ 5 3 <Z)ft^BP 5 3 

StTMRifl 3£©SE«xtt, i^mm*#|5 3<Z)ftflM5 3 S IC||* S it 

IBB 2 0 0 nm&T, 2? * 0 < 1 0 0 n mJ^T £ * h 0 
[0 1 4 0] 

aWnJfil 0 Ojgil±<o«lt«tt#S:fflVN*ii:««T§, Hftl^ctt, 
T- y /r^/.«. n;Uh^ttf^, « • ( F e A 1 ) 7 

[0 14 1 ] 

§e>tc, tmri^-i 3 fub^yr-i yfnv K3 3 icg^f §<t^ tc, ±ib 
57, $3 kmc 4 3 fcjtsrrsttJRic, lawjastirv^. $^{c 

;i4MH6 2&^bT^3i?L6 lOftfUCte, TMRl^l 3 <Z> 1 
3 1 (t)b<li;\'JT^*M (gf^itl*) ) ^7>f0^7F3 3i:&i 
8H-£:2>*# h«J6 3#JgfR3*lTV*<5. 
[0 14 2] 
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[0143] 

ni7cgtj:9(:, ^gnwiffli^^'jiss (5 b) mmm 
si) 5 7tm%&frv- k»i i i:©iartcifi»K8 1 &aimfcfc©"e&y, 

[0 14 4] 

LfctfoT, TMR^l 3t5>rV K3 3 &8HHrt*ig«tfL 6 

ltt, ±£ffiiK8 6. IM^f 5 3, M8 5, ftM^-FUl, 

F->^-;«l6 2fcfl*LT»»?L6 1 ©|*»lCti, TMR^l 3 O&ttfig 
M13 1 (feL<tt/1'Jr^fM ) ^7>fO^\°>yF3 

[0 14 5] 

mz, *ftm<D*M* : evmmzmt>&mi imznmm*. hi 8 

[0 14 6] 

01 StC^fi e>(C 1 10Hl©iM^€'Jii5 (5 c) fcL 
&«5H7-K»1 l©l£aJfflIfeJ:afWfl!l©K:tlflBH6© (1) ICfcoT&EOfcfll 
3fcjft##§ (fl^i™ 5 1 3£>iC#£&<frr;- K«l 1 iTMR 

*?1 3£(DmtCtirflBBri 5KlJ:ortt«i0feat*m*» (* 2 5 
3Sr«^fe*,©Tf*6. ±ffi«3fcil*»5 1 3g3P 5 1 S fc±ffi« 
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[0 14 7] 

LfctfoT, TMR^l 3 h^y^rA yfrty K3 3 £ Sr^M^ 6 

2*frLX®ffi1L6 KDfHmc.it. TMRi^l 3®SiWf 1 3 1 
[0 14 8] 

fcfc, Ba*»UfcV*#, ±SB«3(Cil**5 1 <£M3P#<Z)&3» 5 1 St±B 
[0 14 9] 

[0 15 0] 

hi 9{cj**ri:e>{c, 01 2m6<o^»©wi»^=Eu$nt5 ( 5 d ) m% 

ji*r7-K*l l®l£Mfe<fe^Mffi!l®lC^m8 1 £^LTfuf2gIl 3lC<fco 
T^B^bfc^m^^ll ($1 Sl^r^ix., 3 K» 

1 1 hmri^i 3 fc<©wtc^aaH 1 sizz^zmwLfcmMM*^ (I2i 

1 S£±mm<&M*^S 3 «i!8 5Sr^UT«HfflSnfe««tC^Stl 

[0151] 

ife^ot, TMRifi 3 >?vw K3 3 h zmm^zm^n 6 
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o se>jc««i?L6 KDtfMictiif-f h^*-;neii6 2^sft, r<z)-9->r 
K^*-;i/iil6 zzftLxmmiie i©i*i$uc&, tmr^i 3<d£MS 
ttftllSl (*>b<&AU y*#;i/JI (IH^itT) ) ii7>fO^»yK3 
3 £*mffi"?&zi>#>; hg[S6 3tfJg/*3;nTnS. 
[0 15 2] 

IM^f 5 3 fctfg^SftT^TfcJ^. 
[0 15 3] 

6© (2) KlJ:oT»WOfc«»^^UiS«©«^K:ia*5i'bri:^'Tf^S. 
[0154] 

±fla«&C* ^ U $S* 5 (5a~5d) #£&#>7 - Kit! 1 1 ICtt, 

K»i l^WitfTMRi^-i 3&c*fftir£ffi£tt 

5 7#«tt&*l, »*a*»7- Fil 1 tTMRi 
-?1 3 tWi^TMRi^l 3®«rS«(Ci|fi|KK8 6 ZftLXHSMmmmfr 

1 3 4©wsic^a*iTv^sii:^e>, kmu la^m 

£g&#»7- Kill I0il/f hn^>f ^b-^a>c^*&fNfrtfi£*£*i£ 

. * fcKttmtsK*^* < t ttiz t frt>n%LmMm&<Dmmzffi**& z t &x 

[0 15 5] 
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[0 15 6] 

2(Z)^Xl»rSgIi:iot^t§ 0 02O~02 2T'H l^H 
^■fc 1 TMR|? (1 T 1 J«Jg) ^^^MRAM^t. 
[0 15 7] 

02OCD (1) C^-J^IC, ifi«t©M/>^*^Httt«Sfflv^T, 
£$2 1 (C^^HfI^c2 3 MX-tfST I (Shallow Trench Isolation) V 

s«2 i h 7 > ^ 2 4 sMfs. ttrfa 

mm 1 JC J: o b =E U ^fitf>lg 1 H|gcZ)0fi© <fc 5 fC, Zlo <DM 

[0 15 8] 

&tc, mo s h^>^;*# 2 4 zmomimmmi i sTB/s-r ^©#, $i 

?L^g3Plfet, fflx. tf *I^© &ytfXT>75 ?<DM&mffi & m ^ T #&i^?L 
^(:^>^f>^7^?)^l.n>^^M2 9 ) 3 0 MtS o #CV^\ 
mi MM 4 iJ:£4MM«7*Jftb&fe a*<Z)UV^7^-Sii:i*;f> 

£3>#^h3|5 3 OCgitS^l 5>v=-f K3 1 SjgfilttS. 

[0 15 9] 
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y<DMm&ffi*m^X&mmft\HlzzyyxTy7^yfrbte&ny# ? h§U3 

v K3 3tt, M^©^®Ba^5:MVNT^t-^r^tnrtgl:-fe^ 0 
[0 16 0] 

iitfHDP (High Density Plasma) CVD&tCfcU, I27>r-f 
K3 3^£M? ilil^iCf ©t<Z)CMPIllCT*f 27>f-f >#V\°y 
K3 3_t{Cffi£<Z>]g/p£ («Atf^2 7>f>f yfKv K3 3 ±{C«^*fi»^+ 
7>iC#^tl^^j?) J£U:#38S<fce>lC, miti^)ny^mk.\tl 0 0 0 nmCDj? 

K3 3±tCtl$S»Jiei»^+^JcWe>*l* J:e>tC, Mx.&5 0 Onm0J?$© 

mitt/vziymzmt&vKmsmMmi 3 

[0161] 

#C^T% BI2 0CD (2) IZ^-t^oiC H 3 ffim 4 3 ±JC#£&#? - Fffi 

3#2 0nm) tmt^Zym WZ.l*mZ & 2 0 n m) , T;i/^-^Ai^ 
IK m«J?S^3 0 0nm) , 7^#>M (MAtfl^lOnm) tmfc7 * 
ym (flitfJf^lOOnm) fcTSiyJEtftfg/S'tS. fit, If©'JV 

ii:%BriB-e»*. &*3, 02 0© (2) a»<D«3txSH-Ctt, 0 3 
Mm 4 3 J: y fcTJ*<D*A®H^tt*«L&. 
[0 16 2] 

^C, «*.tfHDPCVDSSlCJ:y, ftMC-KIl l^^Iof4i| 
10TI4 4 1 «ittfafcft^y 5 0 0 nm^$}C*ltlT^tS 
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[0163] 

#c^t% H120CD (3) iz^?£oiz, mimm^kOTMi 4 immiz. m4 

mBm<D±m4: 425:, M^iMftT^x^AS: 5 0 rim<Z)JP$lCi£at'T7£ 
^t--5 a r<Z)£e>lCUT, ^4|feii4 4$:Mt-So #UCf|4 fg^4 4 ±iC 

i/^t>l9Ui«Lfet, MScdu -%m\z& y, 

^9 UC?L9 2$:^-t^c $*>IC2 0 0°C~3 0 0 TC <Z)^T?IM ; 3I<MtV^ 
l/^hl9UU7n-tt, ?L9 2(DP#$r^|/lN$ii:^ 0 ^<Z)EI®T^i, U 
7n-|y©b^^ h^9 1 l2^if|t^U 'J7n-|©b^ b$|9 1 £H 

[0 1 6 4 ] 

i/s;^ h^9 1 oiimom'bjjmt. vyu-wmwmz. m^m.io 

yoshima et.al , I E DM (International Electron Devices Meeting) (1998) p. 
333-336T?#£3ftT^£#f££^oT ; &&V\ £tz, 1/ V* bm<Dm 3 

[0 16 5] 

M^T, 02 1(7) (4) JC^fJ^fC, ±IB 1/ h m 9 1 £ x y =? y 
*!CfflV*fcxy*>$f«*K:J:y, i4|fill44^^3|gil43(:, 

K»l 1 &MiibTH2^>T-V >*V\°y F3 3 IcarTS jgi&HL 6 1 & 

[0 16 6] 

ftlC, ®2 1© (5) SC^^lC g^M?L6 l©«®feJ:tJf«4J|ft*tt4 4 
^T?*ft»jftl»tt*««[«^S SlitS, «A«»-ffSS/y 3>&2 0 nmCDJitSlClft 
1M K«J*-^«»K6 2 
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[0 16 7] 

±ffil/S>* MRfcfifc*"*-*. &v*t?, 02 1© (6) (c^i-j:e){c, 
3§^<0*>^^>^9^«>^^S:fflVAT, #>^Xir>E£g^?L6 1 ft 
JCfi|«)jitfJ:^tC»4j|ift<itt4 4±Kl&m? 2> a &V*T», M^liCMPJCfcot 

ME 4 4<8£Wtt¥ffiftS*i<6. 

[0 16 8] 

?^tC. »4Jtt»«4 4±tC3>df^haiJ6 3t««'rSTMR3R^l 
"tSXgSrff -5o *fg2 10 (7) JC^-fi^tC, PVD (Physical Vapor D 
eposition) gCiot, »4M*«E4 4±JC, ^UTJf 13 0, £3ltttt#M 
13 1, tlttl|;*^*Sl«I13 2, N>*^ttiR13 3, 
fr&fcSffiflMM 3 4, ^rt7^il3 5, till 3 6 &T«fc y^^StfS 

[0169] 
[0 17 0] 

±fE£38H81£#Jg 1 3 l {Cii, & • n^/r;u • 

#si3i TMRif 1 3 iimmizmM&nzxj vrytfm+tommz 

SMtttttJSi 3 i &tmr|?i 3 £IH^ttLT^&v^-f v + yfm* 

[0171] 



ffiIE#2 003-3037333 
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mvt&*%^z> a zoimimmm 1 3 2 1 3 1 fc»-r*tt*uc 

^^tlTVNT. i&fbH^Jfl 3 2fciRgH8H£fMM 3 1 fcCD«raiC«<^iftffi 

■Tftto^ Iftl^Ml 3 2ttM3SWH 3 1 fc©2£#Mg^K:J:oT«ffc(D 
# fa#fcf->$f (pinning) <*4l£„ 
[0 17 2] 

«tt«rtcis^f * j: e> «««ffcjf 4:* 2 (Dmmfem t zimizmm l t^m&t l 

[0173] 

n^fc^Tfci^. ±ffi L fe «fc O tC h > * /l/il&JM 1 3 3 ©BlJ£tt, 0. 5n 
m~ 5 nm£##&C^l^fc#), ALD (Atomic Layer Deposition) ?£&Cci;*J7£ 

[0 17 4] 

±8BSBWfl 3 4icte, -v>T)V. ttt)b<an;Uh, 

#:£ffiv>3 0 £©fBHJil 3 4 \X^%^Wmt\Z <fcotM0>5rl6l^TI«)lft 
jfcB£Ml 3 2tc*fbT, ¥ftXttfi¥fTlc^Sli:^t4. 
[0 17 5] 

±ffi*-V5/:?Ji 13 511 TMRi?i:glJ©TMRl^i:?:tit§ffili:ffi 



ffi|I#2 003-3037333 



#2 002-198133 



a ®s> m. Entity*^ *y*/i* mfc^zymwttmK&v&i&ztiT^ 

[0 17 6] 

±fam*iJ§ i 3 6 i^tfcvD^ciu, #y>fxTry£fc\*mit*yy 

5 0 nm<OjpajC*ijK0T^'t*- 
[0 17 7] 

#ctc, @22© (8) {c^ck-Mc, UV^77-fSffii:x*;f>y (MxJ£ 

JCLT, TMRi?13?:Mt§fe«)(DlIi (I1H3 6, ^>y7"H 
3 5, 1134, h>*/l/AU7»l 3 3, iftSSH 3 2, Mtt#H 

3 1, A U Tiff 13 0) TMRif 13 Wt§„ 3<Z)x 
*j -M£LZ. xy^>y#>UCW:&fiS (CI) £^Ay£/\ni>7*> 

(CO) fC7>^xr (NH 3 ) &^iDbfc^^&M 
V*5. ^<D^, ±137* hl/^X h SrBSi^-rSo 
[0 17 8] 

#C(C, 02 2© (9) K.m-t&5K. !4iii4 4±{C, TMR^l 3 & 
i^5«fiil4 5Mt5 0 r<Df5iil4 5«, Ii«77X7CVD 

MRHf 13 0j?S<fcyt)J?<, MAtil 0 0 nm©*S£JtMtSft<6. 

30mmm 1 3 6±®&^ffisit3 0 

[0 17 9] 

7*IC, @2 2<B (10) ICaV*J:3lC, W»a:I»^««ICJ:ot, SS 5 
$6^114 5±(C, TMR|?1 3©«HJil 3 6 \Zy hifiRl 2 £, ± 

mmg&frv- mi 1 (^ittmri^i 3 swicuTfifltwtcxii (« 

4 6$:, Mi(f7°7X7CVD^:j:oTlfl:J/'j3>lT*bfe^ tfy? 



ffiSE4$2 003-3037333 
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[0 18 0] 

±mM2 0-@2 2JC<fcoT^Lfe«8^^ ; tU^g<Oi85g^T*tt, H»4$fe 

IKIK4 4 «fc khi i fozmmLTm%&frv- fh u ut* 

JC^StlTVN§m2^>T r >f yfrtv K3 3 tcMTS^?L6 1 fcJgjfcUfcfft 
lcn>#? hgp6 3 S^t53i:^e>, 3fg:T{cn> 
^ hg|S6 3©®a&ir£&ciilffi-f £3£&<> 3©-fe;i/ 

^^24©ifl2 8fCgM83*lTV*£&2 9>x-f K3 3 fc©g$g# 

t, ^© i jKr*^ fciTM r jg^M©M RAMt i^©7 ? 12 xmmzmw 
u x 3j<-r y h im r am £ -fe ;i/®st c«8/Mb # «rtg &c & s 0 

[0181] 
[0 1 8 2] 

[0 18 3] 

m%* * U §£g©fl 1 im#&©!l 1 HSfc©7£Ji£ M&£X^T*& 

KlS©^x©SJ:^^ , ^7L©^x^^cov^Tl^iH^•r6 0 si 
23© a) tc^tJ;^:, mz&fry-Fmi iz&f&tzmz, msmmm 



ffill#2 003-3037333 



#2 002-198133 



fill 1 l±lC*7izy h^fiiie 5^3|feil4 3 j3J:tf*<0«lC^S 

■f) l:Mlfct, r©*7-fey hilie 5£H3B#fc#«mi i i fexy^> 

^2bt> *-7*.v VmWms 5fctf1t;MM*fc*»7-K»l 1 a (111) 
, lib (111) Sr^-t*. fcfc, ±IB^3*fi|§ffil4 3 fe^fSKfOI 

[0184] 

-eco^> i/^hT^^iRits. *v^H2 3o (2) ic^-t^ic, m 
smmm4 3±iz*7ty hmmme 5 ^m^m^^u- k*h (i i a 

) , 11 (lib) «:ae>^Hil{C^4«SJiK4 4 «:«MfcLfctfe, MxJSCMPlC 

(C?L9 4 &7gfiRLfe«, r<Dl/^;* h!9 3 5:i7f>m^ fCfflV^TlM *& 
i!4 4, ^3ffiiR4 3 &x.y^>yatIXb, Tf l!JI©7>f^^f K 
3 3IClt5gl8?L6UMt5. t7t^Mi!6 5^l7f 

>^Sft*^xy^>y&#fc»#«;ifcfcJ:y, *S5i*9-KKlll (1 
la), 11 (1 1 b) HV*otfV*lCS?IS?L6 1 &j&&-r&Z.t.&T*g&. *(D 

[0 18 5] 

fclC, 023® (3) ICa^-fe^K, Uffi«ft^^U«*©*l«3i*asO* 
M7L6 l tmtoThtiny * 9 h§56 3 S«Atf4r>^xf>^7mj«tnii 
<z>S i m&Jj&am i 

[0 18 6] 



miiE#2 003-3037333 
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m 1 1 ±iC^^§ &o\Z?-y?-y>f~?7.V U^M93 fC?L9 4 

[0 18 7] 

. Z(D£oizmm3l6 1 ^^t-SlillCiyTMR^l 3£>J:t>*TJi@B$I© 

7>fry^A>y K3 3 a©«iKig«t2:^:^<'rscih^nrilu:3&y, 

[0 18 8] 

1 (S®T*ti2*) ©SHS-CTlMfcSfU Z.(Dm%7kfrV- K«ll l a, 

1 1 b®lC&i$?L6 1 &?g/*U 3(D^M?L6 1 (CTMRifii7>fO^ 
y K3 3 i:Mt§n>^ h»jWfms*x5Zlfc#e>, S8tt?L6 l 
tt5#£&#t7- KISU 1 a, 1 1 bflg&^IC^Jfc^S^iitfT?^. ZlCDfe 

[0 18 9] 

4, H2 5©»3ftXSHffflfHK:J:oTttW^*. £©»3t#tttt, fyfEEI 6 fC <fc 
[0 19 0] 



m!£#2 003-3037333 
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3^^?:^bfc^(DX^lCoVATiiP^-r^o 
[0191] 

*rt»«H2 0CD (1) lCl:-oTmmi,t^UlzXtmmz. ^ftM2 1 
{Ciii^#g|«lc2 3 fcv*T?, ^IMi2 ltci^i:^5i# 

»*lh5>^*2 4S:^t5. MOSh7>i?X*24^il 

mmm* 1 ml, i^iiii4 l^ffifc^sfts-r*. ac^-c, 

2 7, 2 8tc3t't«*«!?LS:l«POfc*, #I8R?L|*IC # > >fXT>7? £ 
tz&ny** hg|J2 9, 3 0Mn. #^T% il«liR4 l±tCitlK«: 
JgfSLiMk CKB^BSfciOXL"^:/** hgp 2 9 <5 iz 1 5 £ 

zi>#? h§p3 OK.mtiHr&mivy?! Vfrtv K3 1 ^fc^-TS, #Ctc, 

w(7)H2im^m4 2^liS:?aftt5. &V>T% % 1 5 >f=-f > V F 3 lie 

»3 2^«t*. &^T*, ^21il4 2±JC**KS:«aaLfc«, 
m$:*DXbT> hg(5 3 2 {Cftttf SH 2 ^ > ^ y K3 3 

+ *. 

[0 19 2] 

&tC, 02 4 CD (1) ICaVTJ^tC, 3g2$fr!5j&4 2±lC=I>#* hg|S3 2 {C 
tit^2 7>rV >*Vty K3 3«!:«3«f!ili4 3T8ofc«, CMPX 
ii:iotf27>f^ K3 3±cm^©^ (MAtff 27>f^f > 

K3 3±©*Aflm*#+#K:»&ft50;j*) «±#«*J:3K:, I3ffi 



2003-3037333 
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[0 19 3] 

fftlK-tSo £<^c, 1 1 _hJCg4flMMJt4 4 fcflWT*. 

[0 19 4] 

±IHAUT^^;i/ii, (Ti) &5nm©£3lC*i«tLfc#, £ 

fC^^> (TiN) !:20nm(DJ|$i:i|ilTMtS o 
[0 19 5] 

±KMHB« 7 3 tt, 0 OJBl±0>*MHt#fc«VN 

X7>f h^, ^&JBv*$£fc#T?£, ix.tfl00nm<Dj|$i:MtS o ^ 

©teicfc, «^«**3iW/t B ^i o oja±T?*n«, «^t«3^;i/h (Co 

).«(Fe), (Ni) ©VxTtlfr&^tr&Mffc^ift, Mtt^^ 

[0 19 6] 

[0 19 7] 

±IBffiK«#3Pf®l 1 ltt, T;i>$-V2± (Al) , Hi (Cu) *)L<\ZTJU$ 
-?&-m (A 1 - C u) 3 0 0 nm©j¥SlC^fifc1-«. 

[0 19 8] 

±taH4$i^)i4 4tt, m^imitrjv^-^^ (ai 2 o 3 ) fe^ts. 

£©J£4«llMS4 4©|0WN*, ||JC^$*lSTMR3(l^t*Sa*»7- K» 1 
1 ^©*j!C»«5<»««Wl«Sn6llffT»n«i:V^ «jU«©#Stt09;*.tf 3 n 
m~ 5 0 nmtt6 0 
[0 19 9] 

02 4© (2) (C^r<fce>SC. $4*6*014 4»^27>f^ > 
>fny K3 3tC^f -5^M?L6 1 Zm&L. 3£lCgS$?L6 1 ©fflgKliM Ktf 



miiE#2 003-3037333 
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hi (91) Zm-tfttZ. m^X. ffrfBEf 2 0© (4) iaotliil 

mmmi 3$:iiit^2 7>fo^\ o 7 K3 3 jcai*rs«5«i?L6 1 *m&* 

[0 2 0 0] 

#C«C» mUm20(D (5) {CioTtft0J3bfe©£:|!3lfillCbT, SM»*L6 1©rt 

>&2 0nm©I$iCiilTMt5 o -£©&, rfllftliK&xy^Ay * b 
[0 2 0 1] 

r^tc, 19130 2 0© (6) fci:oT!Mb£©£|gIllllfcbT, MS©#>^x 

4±0»^>^f>l$:iSbT» g?M?L6 l©«iC-9->f Ktf *-;i/$fi 
i!6 2 £^bTg^?L6 1 ^{C^>^f>S:aU *y VX^y-?? !ffr*> 
tz&nyZV h36 3 £^1-£ 0 r©CMPic£oT, i4iil4 4ffl^® 

[0 2 0 2] 

*tC, 02 4© (3) tCaVT J:e>tC, ±|BH4 $6^4 4 ±{C±fH3 > ^ ^ h 
BP 6 3 *m5±m#$-mi 1 2£, Mi«H4|6#l4 4 JC^bTW^iCX 

[0 2 0 3] 

#cfc, y yy?yj&ffi£3:y?-y>f&ffi£iz&-DX, 7*M/^h (Ha* 
*f) ^x^tcMK, ±SB*5-flll l 2, KtttmJii l i, BKBttmK 
7 3, /I'JT^jl/ (H^itf) «x>yf>^lT, Jt8B*S-I*l 1 2$: 



&IiE#2 003-3037333 
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[0 2 04] 

^CfC, i24(Z) (4) {C^lTcfc-MC, PVD^tCiot, ±IB»3JttltlK4 3 
_Llc±fH^^-J^l 1 2 CfuiBIK 2 4 tf) (1) #J80 &B3ffi3tt*I**:?&J&L 
lll»^I5:x^^^lt, *^-^l 1 2£«r&£»£&^ 

i7— k«r 1 1 (Dwrnzmmmm-v-j k?*-;i/74 s^»§. r^^eici 

[0 2 0 5] 

£v*T, IK 2 5© (5) Jc^JiolC, 38iK»x y ^ y ^ jc J: »; # ^ -K 1 l 

s i<t>wmm& *(D%mi5 1 s<zm£&, ±ih^* 

^-11 1 2©m^(C < fcoTliM$n^o *©3feSiaS5 1 Stt, ^{CS^Stl^) 
T M RH^-C!)IB1tJi £ * y ^Ji £ 4: fi^ <Z>*3 * T*BWL-t £ z. £ ifi «Ttg 

Kimfi)cS*l6TMR*^fc©aE«ltt, 5feSB»5 1 S 3 tfffl« 

*KL»**<M*SffilKi: #9*.tf*0>BB«ltt2 0 0 nmJ^T> 

[0 2 0 6] 

Hf2 5<Z> (6) JC^i-^^tC ±flB9S3«fiM4 3. ff4lNMM4 4± 
tc, 5 1 TJS (HaH*-?) , M&fiBttttJfl 3 1, M<f£ 

13 4, 3rt«^|13 5, ttffijff 1 3 6 SrJg^C^-tS. ±SBA »J 7« (0a* 

■Mr-r) , saittftn 3 i, i^i^ii 3 2, b>*)mmmi 33, ®i 

tt^&*«a31SjSl 3 4, ^vy^Jil 3 5SJ:t?tiIl 3 6 tt, 1*12311 

[0 2 0 7] 



miE#2 003-3037333 
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(7) ic^-f«J:e>&e> 'Jvy77-rtli:x>yf>^ (09*. 
aSft^t>i>yf>^) ft«i:Jcj:y, "7 * h vy* b & ?x * &c lt, tm 

KM* l 3 S^fiRf (MJff 1 3 6, ^*;7*I13 5, IB'HM 

1 3 4. h>^;i/$6iii 3 3, mitmfeMi 3 2, BLm&&<kmi 3 1, 

71) >^LtTMR^l 3 &^t5. Zl©Xy ^> 

^>y#>UCtef&ifi (CI) &^e/NDy>35f^=&L<tt-|fcftjSI* (CO) 
tCT>^xT (NH 3 ) £MtIL£#xm£ffl^£o ^©$L ±ffi7* h 

[0 2 0 8] 

3 10DT^^±«M(C^Lfc^m^^ 
HC<fc*J^StlSS^#^TMR^l 3<0flB«Jf 1 3 4tc»«<mairs 
[0 2 0 9] 

#cic, ®2 5<z) (8) ic^j;e>Jc, $3lBil4 3, £4ftftfM4 4±tC, 
TMRiiFl 3 %9-)fl5j|tfim4 5 &^tS 0 r ©Kl 5 ffiMU 5 tt, Mx. 
tfCVDffitiKttPVD^iCiot, Sfti/'Jn^lKttlW^-OA 

^•c-^stis. *<z>#l ffc^»«*w*tcj:oT»5ie»je4 smmz^mt 

mmbX. TMRlfl 3(Z)fif 1 3 6_Lffi£^ffi£i±£o 
[0 2 10] 

*K:*fllWftK»^S[*K:<l:oT, »«a*»7-K«|l llC^LTTMRi 
-7-1 3 &#AyT'&#fl<llc£^ (#I/U«£) -T^cfc^fC, £5ttftK4 5_tlCT 
MRifl 3©mMl 3 6iCg»t£t^ 2S^t4tt*lC, M*2 

[0 2 1 1 ] 



ffi§E#2 003-3037333 
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mlzmg&frV- Kill 10>flflglc*M Ktf fata® 
1 3 (C J: o T ffoW h t=M%* =e U 6 §3^^ 

[0 2 12] 

$i (ffiKi) i i, aiAm>f*5 1 $:SiibT, »*a*»7- k»i u i jt 
jf{c^$£4xTv^fg2 K3 3tcj§-t<5^M?L6 l 

lit, SM8?L6 l ©flUgidM' K9*-/Hfi*BI6 2 fe^'TSXSi:, 
?L6 ifticn>*# h£P6 3 £0f£ir6X^£^x.T^£z:£j^ h 
gp6 3±icTMRi^i 3 fctfnrtBlo&S. z<Df=.&>, mimmiz 

h§P6 3 0®^?r|fffcfCiijm-t^ril^<, TMRifl 3<Z)-fe 
;i/M$:ffJfflbT. TMRl^l 3 tl27>fO^-V K3 3 

LfctfoT, lMi^i: 1 TMRi^^T'i^^tlSMRAMICfeV^ 
, 'MCDllKi^i: 1 TMRifS«MRAMi:^r^t^M$:ll^ 

fete. ; b-fe;i/i5^(Z)j^/Mb^«ritic^§ <) r<Z)-fe;«^&* a 

xtfU > NMMRAM^|ar^E©i2;i/®fllJc|)|/hfl2*«-sriBK:ft€). 

[0213] 

3 KK»1 lClSiffifeWTMRi^l 3 JC^I^-tSSffctt 

&#»7-K«U l^«}CM2flSilili|$Ii:J:oT, TMRI^UO 
831M (IBHUifcfcvO) 1 3 4fc»*J:<**3*i6J:^CfcS. 

&&C#£&#y- 1 1 CDX. 1/ # hD7>f y L/-^/3 > iCfcff 6 £ 
[0 2 14] 



ft!iE#2 003-3037333 
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[0 2 15] 

£0>i33i;£i£», KrlB02 4© (1) fCJ:oTSlW0fc«3t^»Cfev\T, P 

1 l^nm nmmmmz&m-t&o zo&oxmit. mmmz4. 02 

[0 2 16] 

o-OfcyHtffcfcfcKiTMRjfrf-l 3 ©ffif^tciKaw^^f K^t-/I/74 s # 
ffi*#jas*ifc«JMfc' : f'#5 3©a^m^tl5 lOffiJMSP^i: 

[0 2 17] 

©i-eH&S. frfIH®2 4(Z) (1) tCfcV^T, IIM7 3Mbtt, ftfe 

>^t*&. *aa*R7 3fei*;f>WK:jSt. ^cmms-im k** 

[0 2 18] 

MIC, ,«lII:^bTilII$17 3, MMMMM K9*-;i/7 4 s^e>& 
^mmm^^5 1^3415. £<D«3fc&*P»5 l(2)ffl£tf££&£lti8tt* 



2 003-3037333 
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[0 2 19] 
[0 2 2 0] 

^^©^^^y^gomsSgjt^tC^SllJIg^ffiS:, 02 6© 
[0 2 2 1 3 

»3»»jH4 3fe^t5Sm I9SBH2 0© (1) \Z£r>Tmfthfc(D£ 
HfltoXSTf&S. BIT, !3iil4 3?:Mlfct5:^tS. tf, ©2 

60 (1) tCj^-tJi^JC, ffffBlgf 2 4 0 (1) - (4) iC^oTMUfctf)*:^ 
miZlsT, I3iii4 3±C11^17 3, HIIH 1 1 SJ:^4|6 
»K4 4 tS:T»J:»;iKJC^« , r«. &v*T*£4i|fil»tt4 4 J: y 1 MBM 1 1 

1, X31$K7 3££tf£3tfi*IK4 3 $:SIlti2 7>fV>^7 F3 

IKK 6 2 ^lT3>^tf bgP6 3 
[0 2 2 2] 

?*V^T% |2| 2 6(7) (2) JCa^J^IC, ff4tfiiR4 4»6«3«*K7 3« 

7?&itixuT, msaim 1 1 xm%&&y- K»l 1 

&#>7-K«il Hil4|feil4 4 &*lt;MK*tc?!MftSft*. 
[0 2 2 3] 

K^t-;i/7 4 s m$i7 3 ti«s^-9--r 

*-;i/7 4 s 4:T«*i|tfi»5 5 fe^*rs. 
[0 2 2 4] 

1H2 6CD (3) {C^i"J:e)(C, 3£>iC, f4$fiil4 4, =J>#?hg|5 6 3 , 



ftll#2 003-3037333 



#2002-198133 



#t7-K*si im±izj&&znz>m4mmm£m%&&y-Fmi ltommzm 
i&zn&mimmmi 4 t-*2m\zftnxmmirz> 0 fit, mzm^Ltz.m4 
m&m* 4(Dm^*¥mt?ztt%\zjimmimj&Mtp^5 5 ©stag® 5 5 s 

[0 2 2 5] 

#ac H2 60 (4) ic^-r J:e>(c, trfsagi 2 5© (e) , (7) -emmbt- 

tot.mmz.LT. ±8S»£a#?-K»l l±K^/aSftfcm4|fii*fl|4 4±{C 
, TMRi?13MtS. &V*T?, If ODX^f W K 

■^*-;i/©M»ioT, -tfETMRfit^l 3tommzV4 pvyt-jvmm 
HE 4 9 s &Jgjai-S a fcfc, iM /I/«M»«4 9 s ©iff$#-f-#lCflS#T* 

£fcv^-£lc», BasttOfc^tf, TMRifl 3 &^"t*K©ft±JStC^^ 
-i$:Mltfc^, TMRU^l 3KUDXbfefc£Kl* TMRlfl3±iC^* 
-mtfBf&Z tlZ£o\ZLT*)£\,\ #S.~mZ&&,1f?K. TMR 

m?i 3®s±icDiiii 3 6%±.m#$-mK.tt¥?&mzfcvfm<&i&L 
t*>&\\ zniz&^T, +m wir-jimmm* 9 s®ws <fce>(c 

[0 2 2 6] 

> ±I3TMR^1 3 ©$JM&C_tiB-9--f K^t-Mffiil4 9 s Sr^bT, ±13 
7 5 s i^fifc-TS. £©*38«flsiM 5 s J*flB3|lC&*«& 5 5 toWM. 

aua^y*, ^<^TMRifi 3tf{cj?<^-t§r^*w*bVN 0 

5 l^©$fe«P5 1 Si:H«ftSl«Si:H«K:, TMR|?1 3 totmm 1 3 4 
3 6 ^©IStffi^^CDWSST^^-Sifc^BriB^**;, MX. 
tf 3 3 ^IB'tiM 1 3 4 fc©JHf#&fB*JIl 3 4 

13 5h©#ffittfflj|3i:tl>3^^tl^c »7 5SiTMR 

m*i 3 iKom.mzvkfc't&'y'j K^t-;«i4 9 s <z>»s», fta»7 5 
s tcm * $ * fc # flat* jv 1 3 4 ic mm * < m -t s sen £ -r -5 &m # & y 
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#2002-198133 



, 0!;itf-£<Z>#3tt2 0 0 nniJ£JtT, £F£ b < & 1 0 0 n mJ^T £ t €>„ 
[0 2 2 7] 
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